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2 <esniSGhNS. NACA ACR No. L5A30 “

the investigations prior to 1940 was reported in

reference 1. The data presented in the present report

are an extension of the data presented in reference 1

and include the results of tests since 1940. A special
effort has been made to present these findings in a
detailed manner, with the ald of sketches, in order that
the sources of excessive drag could be clearly illustrated
and methods discussed for their elimination. Because of
the wide variety of test conditions, the drag values are
not directly comparable from one alrplene to another and
these data should be considered as qualitative indications
of good or undesirable design practice. This report is
not intended to be used as a2 design manual but rather to
illustrate undesirasble design features.

The standard procedure with each of the twelve
airplanes investigated was to evaluate the drag of as
many of the component items and installstions as was
feasible. This evaluation was accomplished by determining
the drag of the alrplane in successive conditions from a
faired and sealed smooth alrplane to the service condition.
If excessive drags were discovered, attempts were made to
determine the improvements possible within practical
limits. Many of these modifications indicated good design
methods foer treating similar items.

The data include the effects on the drag of an
airplane of several internal-flow systems for power-plant
installations, such as annular cowling inlets, wing-duct
inlets, undersliung fuselage ducts, oil and coolant ducts,
carburetor intakes, and exhsust stacks. The effect on
drag of leakage through wing-fold axes, cowling-flap
hinge=-line gaps, landing gears, tail-surface gaps, i
armament gaps, and cooling-air ducts is shown. Data are 75
also presented showing the drag increments due to the T
wing-surface irregularities, the arrangement of armament, o
the shape of canopy, and the radio-antenna installation. e
The individual drag of msny of these items is small. The
sun of their drag effects, however, will considerably
decrease the airplane speed. The velocity decrements
given on the figures were calculated for the airplanes ”
tested at their meximum level-flight speeds and will
become larger as airplanes become faster. Certaln types
of items, such as cylindrical protrusions and rsfaired
bulges, may have a greater drag at full-flight speed
than wind-tunnel measurements indicate because of -
compressibility effects which occur at the higher speeds.
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